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ABSTRACT: Orodispersible Fil.ms (ODFs) or Orodisp.ersible Str.ips (ODSs) are a maj.or 

emer.ging form of new rou.te to drug deli.very (No.vel Drug Deli.very Syst.ems or NDDS). Such 

dos.es are ultra.-thin sin.gle or multi.layer she.ets of spec.ial mater.ials. They are mea.nt to 

rele.ase the drug (ac.tive pharmaceutical ingre.dient or API) rapi.dly upon contacting sal.iva in 

the mou.th [1]. ODFs abs.orb wat.er fast and diss.olve to form a thin liq.uid or mixt.ure that can 

be swall.owed by the pati.ent without requi.ring wat.er or need.ing to chew [2].  This techn.ology 

addre.sses a signif.icant iss.ue kno.wn as dysph.agia (the inabi.lity to swal.low) and assi.sts 

dru.gs to perf.orm the.ir job bet.ter by enhan.cing the quan.tity of medi.cine the body absorbs 

(bioavai.lability). ODFs are not only impor.tant in mak.ing thi.ngs eas.ier. Thro.ugh the abun.dant 

blo.od sup.ply in the mou.th, and due to the fact that the mou.th has low concent.rations of 

chem.ical act.ion that destroys dru.gs, the medic.ation can byp.ass the fir.st sta.ge of metab.olism 

(hep.atic first.-pass metab.olism) in the liv.er. This enha.nced rou.te ensu.res that smal.ler 

amou.nts of drug wou.ld be requ.ired (dose reduc.tion) and that the drug wou.ld have a rapid 

act.ion eff.ect, and ODFs wou.ld be ide.al in cas.es whe.re a qui.ck act.ion is requ.ired such as in 

cas.es of an emerg.ency. The techn.ology has been appl.ied prima.rily in the deli.very of pot.ent 

dru.gs that are usua.lly in a sma.ll dose and in assis.ting drugs whi.ch are not read.ily solu.ble 

(seen as BCS Cla.ss II and Cla.ss IV in the pharmac.eutical commu.nity) abs.orb bet.ter [4]. 

KEY WORDS: Orodispersible films, Mucoadhesion, Bioavailability, Amorphous Solid 

Dispersion, Hot Melt Extrusion. 

1. INTRODUCTION:  

1.1 Orodispersible films: 

Orodisp.ersible fil.ms are kno.wn for bei.ng very thin and hav.ing a spec.ific mix of 

mater.ials. They are usua.lly she.ets, eit.her sin.gle or multil.ayered, and abo.ut the thick.ness of 

a post.age sta.mp. Comme.rcial str.ips are preci.sely made, oft.en measu.ring 1 ti.mes 2 cm.

2 or 

2 ti.mes 2 cm.

2 [2]. This sma.ll, contr.olled size mea.ns a lot of the fil.m’s surf .ace area is expo.sed, 

whi.ch is essen.tial for quic.kly absor.bing sal.iva and disso.lving. The rec.ipe mai.nly uses water-

soluble poly.mers, whi.ch form the fil.m’s back.bone, alo.ng with oth.er ingred.ients cho.sen to 

impr.ove how the film wor.ks, its stabi.lity, and how much patients like it.  

1.2 Mechanism of Dispersal and Oral Mucosal Interaction: 
It is the medi.cine in the ODF that wor.ks, due to a spec.ial proc.ess wit.hin the mou.th. 

The film tak.es up the sal.iva on plac.ing it on the wet tis.sue, such as ton.gue [1]. The str.ip 
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beg.ins to bre.ak and the drug is disso.lved thro.ugh this fast absor.ption proc.ess. Signifi.cantly, 

the film must have suffi.cient mucoad.hesion (sti.cking abil.ity) to adh.ere to the loca.tion of its 

applic.ation. When stu.ck the big surf .ace of the str.ip (typi.cally 1 to 20 cm2 ) assi.sts in 

absor.bing the mois.ture immedi.ately, fragme.nting and disinte.grating it prom.ptly, disso.lving 

and then passing thro.ugh the lin.ing of the mou.th [2].The fin.al prod.uct is a thin liq.uid or mixt.ure 

that is subseq.uently cons.umed. The drug sho.uld work well with spe.ed. Although fir.st the 

Food and Drug Adminis.tration (FDA) recomm.ended that simi.lar tabl.ets (Or.ally 

Disinte.grating Tabl.ets or ODTs) be able to disint .egrate wit.hin less than 30 seco.nds, ODFs 

sho.uld also act that way. ODFs are, howe.ver, not struct.urally simi.lar to hard pil.ls. The.ir very 

slim.ness and high surf.ace area prov.ide a cert.ain way of the.ir own, and it may be prop.osed 

that the regula.tions of the fut.ure must empha.size the spe.ed with whi.ch the prod.uct is 

disso.lved by the resul.ting liq.uid, as oppo.sed to the spe.ed with whi.ch the sol.id str.ip 

disso.lves. 

Good stick.iness (mucoa.dhesion) is impor.tant too, to the princ.ipal advan.tage of the 

drug. When ODF is not adhe.ring prop.erly to the mou.th, it is swall.owed in exces.sive spe.ed. 

By tak.ing the drug in a hur.ry, the drug is abso.rbed rapi.dly thro.ugh the diges.tive sys.tem and 

proce.ssed by the liv.er (firs.t-pass hepa.tic metabolism) fir.st [3]. Hen.ce, to ens.ure the drug 

ent.ers the main sys.tem of the body with.out the init.ial proce.ssing of the liv.er, it is essen.tial 

to sti.ck the film well to the hig.hly vascul.arized mou.th to bene.fit bet.ter. One of the grea.test 

shortc.omings of ODFs is the.ir capa.city to car.ry dru.gs. Sin.ce the dose sho.uld be sma.ll, tas.ty 

and extre.mely thin, ODFs do not aff.ect lar.ge dos.es as regular ora.lly dissolving tabl.ets 

(ODTs). This phys.ical const.raint impl.ies that ODF techn.ology sho.uld be used with pot.ent 

dru.gs that only requ.ire a sma.ll dose or dru.gs that requ.ire enhan.cing the absor.ption rat.her 

than the over.all drug amo.unt. 

1.3. Classification of ODFs 

To man.age the diffe.rent medi.cal goa.ls this sys.tem can achi.eve, ODFs are sor.ted into 

thr.ee main typ.es bas.ed on how they work and the.ir struc.ture: 

● Type 1 ODFs (Release Rate): This gro.up is sor.ted by how quic.kly the drug is rele.ased: 

fast, mode.rate, or slow. This all.ows the film to be custo.mized for diffe.rent nee.ds, like 

need.ing an immed.iate body.-wide effect ver.sus a loc.al or slow-r.elease act.ion. 

 

● Type 2 ODFs (Layering Architecture): Fil.ms are grou.ped by the.ir phys.ical 

constr.uction: monol.ayer (si.ngle lay.er), bila.yer (two lay.ers), or multi.layer (many 

lay.ers). Single.-layer fil.ms are the simp.lest. Comp.lex bila.yer or multi.layer fil.ms oft.en 

incl.ude a sepa.rate lay.er for cove.ring up bad tas.te or help.ing the drug abs.orb bet.ter, 

effect.ively sandwi.ching the drug lay.er for the best res.ult [2].  

 

● Type 3 ODFs (Drug Source): This gro.up disting.uishes fil.ms bas.ed on whe.re the 

drug com.es from, whet.her it is synth.etic (man-made), such as silde.nafil, or com.es from 

natu.ral sour.ces, like extr.acts of gin.ger or turm.eric. 

 

1.4 Formulation Science and Excipient Architecture 

Crea.ting a comme.rcial ODF is a chall.enge in mate.rial scie.nce, requi.ring exa.ct cont.rol 
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over the fil.m's struc.ture to achi.eve two confli.cting goa.ls: mak.ing it str.ong eno.ugh to han.dle 

and mak.ing it dissolve quic.kly eno.ugh to work. 

1.4.1. Film-Forming Polymers: The ODF Matrix 

The core struc.tural compo.nent, whi.ch consti.tutes the larg.est propo.rtion of the film at 

up to 65% of the film dry wei.ght, is the film-f.orming poly.mer that for.ms the core of a film and 

deter.mines the stre.ngth of the film, the rate of dissol.ution, and the compati.bility of a film.-drug. 

The selec.tion crit.eria is bas.ed on wat.er solub.ility, form.ing a film, and manufac.turing 

proce.sses. A vast num.ber of diffe.rent water-.soluble poly.mers are empl.oyed such as modi.fied 

starches, cert.ain typ.es of hydroxy.propyl methylce.llulose (HPMC), sod.ium carboxy.methyl 

cellu.lose (Na.CMC), polyv.inyl alco.hol (PVA), and polyet.hylene oxi.de (PEO). The.se poly.mers 

sho.uld also be eas.ily disso.lved in sal.iva so that the drug can be liber .ated in time [5]. The 

manufac.turing plan stro.ngly depe.nds on the poly.mer that is used. Softe.ning poly.mers such 

as PEA and some typ.es of high-molecular-weight PVAs are best used in high-speed 

techn.iques such as Hot Melt Extru.sion (HME) due to the.ir flow-a.bility. On the other hand, 

natural poly.mers such as pull.ulan usua.lly necess.itate a proc.ess kno.wn as Solv.ent Cast.ing 

sin.ce they are una.ble to withs.tand high temper.atures. Conseq.uently, the cho.ice of the way 

the film sho.uld be prod.uced has to be made simulta.neously with the cho.ice of the poly.mer to 

make the proc.ess via.ble at a mass.ive sca.le. 

2. Theoretical Perspective and Significance of Orodispersible Films 

in Drug Delivery 

The the.ory of Orodisp.ersible Films (ODFs) has its bas.is on the prem.ises of Nov.el Drug 

Deli.very Sys.tem (NDDS) desi.gned to get aro.und the shortc.omings of the tradit.ional or 

tradit.ional oral dos.age deli.very for.ms like tabl.ets and caps.ules. ODFs theore.tical frame.work 

is devel.oped on the bas.is of the princ.iple of pharmaco.kinetic rap.id disinte.gration and mucosal 

absorption, accor.ding to whi.ch, the maxi.mum effic.iency of drug deli.very sho.uld occ.ur, with 

mini.mum degrad.ation and maxi.mum bioavail.ability. As oppo.sed to the usu.al for.ms of 

dos.age, whi.ch have to be subje.cted to the fir.st rou.nd of hepa.tic metabolism upon swall.owing, 

ODFs cau.se the drug to pass dire.ctly into the syst.emic circul.ation via eit.her the buc.cal, 

sublingual/palatal muc.osa, effect.ively bypas.sing the first.-pass hepa.tic metab.olism. Such a 

spec.ial adminis.tration rou.te incre.ases the effi.cacy of the therap.eutic eff.ect, provides high 

rat.es of rap.id act.ion, and a reduc.tion of dose loss, as ODFs are an essential breakt.hrough in 

patient-.centered pharmaceutical des.ign. 

In the perspe.ctive of the the.ory of formul.ation, ODFs can be consi.dered as a 

develo.pment in the sph.ere of muco.sal drug deli.very, whi.ch mer.ges the ide.as of poly.mer 

chemi.stry, surf.ace scie.nce, and bioadh.esion kine.tics. The large rat.io of surface.-volume rat.io 

of the film incre.ases the rate of dissol.ution and this is in line with the equa.tion of Noyes-

Whitney equa.tion whe.re the rate of dissol.ution of a sol.ute incre.ases with the more surf.ace of 

the sol.ute, whi.ch in this case is sal.iva. More.over, the intensive cont.act of the drug-.loaded 

film and wet oral muc.osa is guara.nteed by the pres.ence of mucoad.hesive poly.mers, whi.ch 

incr.ease the resid.ence time and loc.al absor.ption. The entra.pment of sal.iva consti.tuents, 

sal.iva compo.nents and muc.in lay.ers betw.een the poly.mer matr.ices, hen.ce, for.ms a 

contr.olled microenv.ironment whi.ch facili.tates rap.id dispe.rsion and slow deli.very (depe.nding 

Journal Of Technology || Issn No:1012-3407 || Vol 16 Issue 1

PAGE NO: 78



on the prefe.rred pharmaco.logical acti.vity). This is a fine bala.nce betw.een mecha.nical 

stre.ngth and dissol.ution kine.tics, whi.ch is a fundam.ental iss.ue and a nota.ble stre.ngth of ODF 

techn.ology. 

With resp.ect to clin.ical use, ODFs have pro.ven to be very benef .icial in addre.ssing acu.te 

and chro.nic dise.ases whi.ch dem.and urg.ent therap.eutic care or enha.nced pati.ent adher.ence. 

Exam.ples can be seen in the case of Rizatr.iptan, Sumatr.iptan and Eletr.iptan ODFs in treating 

migr.aine, giv.ing a fas.ter ons.et comp.ared to tradit.ional tabl.ets, Ondans.etron ODFs in rap.id 

manag.ement of nau.sea and vomi.ting in chemot.herapy, Silde.nafil ODFs in trea.ting erec.tile 

dysfun.ction, whi.ch is more conve.nient and giv.es fas.ter bioavail.ability, and finally Donep.ezil 

ODFs in the treat.ment of Alzhe.imer, whi.ch is eas.ier to admin.ister in the elde.rly popul.ation. 

In addi.tion to this, Cloza.pine, Olanz.apine and Aripip.razole ODFs have been establ.ished in 

ord.er to incr.ease the tend.ency of adher.ence in psychi.atric treat.ment wher.eas Lorat.adine, 

Cetir.izine and Montel.ukast ODFs are empl.oyed in the manag.ement of alle.rgy and ast.hma to 

ena.ble a quic.ker sympto.matic treat.ment. ODFs are wid.ely used in pedia.tric and geria.tric 

pati.ents, whe.re swall.owing chall.enges are preva.lent, and are saf.er and more accep.table by 

pati.ents. 

In gene.ral, scien.tific and therap.eutic contri.bution of the ODFs cons.ists in the fact that 

they comb.ine the material scie.nce innov.ation with clin.ical effecti.veness. ODFs have 

revolut.ionized the conc.ept of ODs in ter.ms of rap.id dissol.ution, grea.ter bioavail.ability, and 

pati.ent conven.ience. The des.ign flexib.ility enab.les them to be cus.tom desi.gned as pro.mpt, 

dela.yed or targ.eted drug deli.very and is a next gener.ation plat.form of accu.rate, effi.cient, and 

conve.nient medic.ation deli.very. 

3. Functional Excipients and Property Modulation 

To perf.orm optim.ally, ODFs need a caref.ully cho.sen set of funct.ional ingred.ients (exci.pients): 

a. Plasticizers (Flexibility Agents): Ingred.ients like polox.amer 407, 

polox.amer 188, and polyet.hylene gly.col are essen.tial for mak.ing the film 

flex.ible and impro.ving its stre.ngth. Good flexib.ility dire.ctly impa.cts the fold.ing 

endur.ance—a key test that meas.ures how many tim.es a film can be fol.ded 

bef.ore breakin.g—which is vit.al for the film to surv.ive manufac.turing, 

packa.ging, and hand.ling by the pati.ent. 

b. Superdisintegrants (Breakdown Accelerators) and Saliva-Stimulating 

Agents: The.se chemicals spe.ed up the main act.ion of the str.ip. Saliva-

stimulating age.nts incr.ease the mois.ture avail.able , whi.le superdisintegrants or 

surfac.tants, like Polox.amer 188, are used to make the str.ip diss.olve immedi.ately. 

 

Some ingred.ients oft.en do more than one job. For exam.ple, Polox.amer 188 acts as both 

a flexib.ility age.nt and a break.down accele.rator and has been sho.wn to dramat.ically spe.ed 

up the dissol.ution time in some reci.pes. This spe.ed incr.ease is often lin.ked to the excipient 

help.ing the drug stay in a hig.hly solu.ble, non-cry.stalline form (ca.lled an amorp.hous sol.id 

dispe.rsion or ASD) wit.hin the polymer mat.rix [4]. This sho.ws that choo.sing ingred.ients is not 

just about optim.izing phys.ical stre.ngth but also a crit.ical way to impr.ove how well the drug 

wor.ks biolog.ically. 
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A succe.ssful ODF prod.uct depe.nds heav.ily on how its par.ts work toge.ther, as sho.wn 

bel.ow. Tab.le 1: Prim.ary Compo.nents and Funct.ional Rol.es in ODF Formulation 

 

 

 

 

Component Class Example Materials Primary Functional 
Role 

Critical Quality Impact 

Fil.m-F.orm.ing Poly.mers HPMC, PVA, Pull.ulan, 

PEO 

For.ms the main 

str.uc.ture; cont.rols how 

fast the film dis.so.lves 

Det.er.min.es how str.ong the film 

is (e.g., if it can be fol.ded) and 

how fast it dis.so.lves 

Pla.sti.ciz.ers Pol.yet.hyl.ene 

gly.col (PEG), 

Glyc.erol, 

Pol.ox.ame.rs 

Mak.es the film flex.ible 

and stre.tchy 

Ensu.res the film doe.sn't bre.ak 

eas.ily dur.ing hand.ling, and 

rema.ins sta.ble over time 

Superdisintegrants Pol.ox.amer 188, 

Sod.ium Sta.rch 

Gly.co.late 

(SSG) 

Mak.es the str.ip rapi.dly 

soak up sal.iva and 

bre.ak apa.rt 

Cont.rols the time it tak.es to 

diss.olve and how it fee.ls in the 
mou.th 

Tas.te-.Mask.ing Age.nts Fla.vo.ran.ts, 

Spec.ific Poly.mer 

Lay.ers [3]. 

Cov.ers up the bit.ter or 

bad tas.te of the drug 

Mak.es the prod.uct plea.sant to 

take [4]. 
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4. Strategies for Solubility and Stability Enhancement 

Pati.ent compl.iance requ.ires effec.tive taste masking, espec.ially when the drug tas.tes bitter. This 

can be done usi.ng spec.ific flav.ors, sweet.eners, or by buil.ding the str.ip with multiple lay.ers that sand.wich 

the drug. 

For difficult dru.gs, espec.ially those class.ified as BCS Cla.ss II or IV, maxim.izing dissol.ution (how fast it 

disso.lves) is vit.al. ODFs are strateg.ically desi.gned to keep the drug in a non-cry.stalline, hig.hly absor.bable 

sta.te wit.hin the poly.mer mat.rix, form.ing ASDs. This non-cry.stalline form signifi.cantly incre.ases how quic.kly 

the drug disso.lves when it touc.hes sal.iva, ther.eby boos.ting the amo.unt of drug rea.dy for absor.ption thro.ugh 

the oral lin.ing. 

Howe.ver, the key feat.ure that mak.es ODFs successful—the use of hig.hly water-.soluble poly.mers 

for qui.ck dissol.ution —is also what crea.tes its main stabi.lity prob.lem. The.se poly.mers (like HPMC and PVA) 

natur.ally abs.orb mois.ture. This mak .es the fini.shed ODF prod.uct very vulne.rable to moisture.-induced 

break.down, mean.ing it needs specia.lized, high-b.arrier packa.ging, usua.lly alum.inum foil, to prot.ect the drug 

from lig.ht, heat, mois.ture, and degrad.ation. The need for specia.lized airt.ight packa.ging mak.es 

manufac.turing more compli.cated and adds cost and difficul.ttheiry to long.-term stor.age [2].  

5. Biopharmaceutical Performance and Pharmacokinetic 

Advantages 

ODFs are a valu.able step forw.ard in drug develo.pment beca.use they off.er cruc.ial adjust.ments to how 

the drug wor.ks in the body (pharmac.okinetic or PK prof.ile), giv.ing bene.fits bey.ond just pati.ent conven.ience. 

5.1. Enhancing Bioavailability through Oral Mucosal Absorption 

Its biolo.gical characte.ristics such as the exten.sive blo.od capil.lary netw.ork and low concent.ration of 

enzy.mes that degr.ade dru.gs in the mou.th posi.tion it as an ide.al struc.ture of drug int.ake. This condi.tion aids 

the drug to ent.er at a fast rate and dire.ctly into the main blo.od str.eam. 

The determ.ining advan.tage of the pharmaco.logical eff.ect is the possib.ility to avo.id the init.ial hepa.tic 

proce.ssing (hep.atic first-pass metab.olism). Medica.tions tak.en by che.ek (bu.ccal) or und.er the ton.gue 

(subl.ingual) enter dire.ctly into the prim.ary circul.ation with.out the init.ial pass.age thro.ugh the liv.er whi.ch 

typic.ally clea.nses up much of the dose deliv.ered in a stan.dard pill. This decre.ased loss of the drug bef .ore 

gett.ing to the bloodstream natur.ally enha.nces the abso.lute bioavail.ability of the drug, i.e., such small dose 

of the drug can prod.uce the same eff.ect of the therap.eutic effect in the body [6].  

The form of deli.very is partic.ularly adapt in dru.gs that bel.ong to the BCS cate.gory of Class II (low 

solub.ility and high permea.bility) and Cla.ss IV (low solub.ility and low permea.bility). In the case of Cla.ss II 

dru.gs, the disso.lving prope.rties of the ODF are as rap.id as poss.ible, ensu.ring that the maxi.mum 

concent.ration is avail.able to be abso.rbed acr.oss the mou.th lin.ing. In the case of Cla.ss IV dru.gs, it is bet.ter 

that the drug sho.uld be abso.rbed to the grea.test ext.ent bef.ore the resi.due under.goes swall.owing and 

expo.sure to the har.sh digestive tra.ct (GIT) in ord.er to make the drug via.ble. 

By remo.ving a major perce.ntage of loss in the liv.er, it is poss.ible to maxi.mize the dose. Assu.ming 

that a drug norm.ally has its pote.ncy redu.ced by 80% thro.ugh liv.er proce.ssing when it is swall.owed, it mig.ht 

make a lot of sen.se to turn it into an ODF that indu.ces 50% absorption in the mou.th and ther.eby red.uce the 

dose by a signif .icant mar.gin. The appr.oach spa.res money on the drug mate.rial and may even decr.ease 

the tot.al drug cont.ent in the body whi.ch can enha.nce saf.ety and decr.ease side effects. 

5.2. Pharmacodynamics and Clinical Impact 

 
The rap.id degrad.ation and dir.ect absor.ption of the disso.lved drug by the greatly absor.bent lin.ing of 
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the mou.th lea.ds to a very rap.id ons.et of act.ion charact.erized by a short.ening of the time that is requ.ired to 

achieve maxi.mum concent.ration in the blo.od (Tmax). This prop.erty rend.ers ODFs a perf.ect dose form to 

be used dur.ing acu.te or emerg.ency cas.es beca.use rap.id therap.eutic resp.onse is requ.ired. In addi.tion, the 

ODF techn.ology cou.ld ass.ist in the deli.very of short.-life dru.gs in the hum.an body, mak.ing the proce.dure 

eas.ier to the patients who are requ.ired to admin.ister medi.cine regul.arly. 

The oral rou.te has cert.ain chem.ical restri.ctions, even tho.ugh it is benef.icial biolog.ically. Even though the 

enz.yme acti.vity in the mou.th is low, the pH (acid lev.el) is alm.ost neut.ral (usu.ally, 6.27.4) [3]. Chemi.cally 

lab.ile dru.gs at this pH are not usua.lly suit.able to form as ODF or have to unde.rgo elabo.rate stabili.zation 

meas.ures to stabi.lize them unt.il absor.ption. ODFs can be used not only in tradit.ional small-m.olecule dru.gs. 

Recent rese.arch indic.ates that they can ser.ve as a med.ium through whi.ch sensi.tive biolo.gical prod.ucts can 

be deliv.ered such as vacc.ines. Stud.ies cit.ed use of ODFs that conta.ined a rotav.irus vacc.ine, whi.ch are 

targ.eted at infa.nts in the are.as whe.re it is hard to main.tain cold and ster.ile injec.tions. This applic.ation 

pres.ents the versat.ility of the ODF plat.form to glo.bal pub.lic hea.lth activ.ities. 

 

Tab.le 2: Compar.ative Biopharmaceutical Prof.ile: ODFs vs. Conven.tional Oral Dos.age For.ms 
 

Characteristic ODF/ODS Conventional Tablet 

(Immediate Release) 

Strategic Advantage 

Adminis.tration 

Requir.ement 

No wat.er, no chew.ing 

nee.ded 

Requ.ires wat.er and 

swall.owing who.le 

Much eas.ier to take, 

espec.ially for peo.ple 

who stru.ggle to swal.low 

or in urg.ent situa.tions [1]. 

First.-Pass Metab.olism Avo.ids it parti.ally or 

ful.ly (thr.ough mou.th 

lin.ing) 

Goes thro.ugh exten.sive 

init.ial proce.ssing by the 

liv.er 

More drug ent.ers the 

bloods.tream, so a 

low.er dose is oft.en 

possible, and the drug 
wor.ks bet.ter 

Absor.ption Surf.ace 

Area 

Lar.ge, focu.sed area in 

the mou.th, immed.iate 

sta.rt 

Mai.nly the diges.tive 

tra.ct 

Drug is rele.ased and 

ent.ers the body quic.kly, 

maxim.izing how much 

can be abso.rbed 

Dos.age Flexibility Limi.ted to low dos.es Can cont.ain high dos.es Best for powe.rful dru.gs 

or tho.se that need only 

a sma.ll amo.unt [2] [4]. 

 

 

6. Detailed Review of Solvent Casting 

Solv.ent cast.ing is the tradit.ional and wid.ely used indus.trial met.hod for mak.ing ODFs. The proc.ess 

invo.lves disso.lving or mix.ing the ingred.ients and the drug in a suit.able liq.uid (sol.vent), oft.en wat.er, tho.ugh 

sometimes orga.nic solv.ents are nee.ded. The resulting mix is spr.ead into a smo.oth lay.er, foll.owed by a 

cruc.ial dry.ing step to evapo.rate the solv.ent and set the film struc.ture [6].  

Solv.ent cast.ing off.ers a lot of flexib.ility in crea.ting the form.ula and is good for dru.gs that can't han.dle heat. 

Fil.ms made this way oft.en feel smoo.ther and have a more eve.nly spr.ead flexib.ility age.nt (plast.icizer). 

Howe.ver, scal.ing up this techn.ique is challe.nging, espec.ially in contro.lling how long and consis.tently the 

dry.ing step tak.es. Furthe.rmore, hand.ling lar.ge amou.nts of solv.ents crea.tes environ.mental and saf .ety 

iss.ues, and the met.hod is oft.en restr.icted when mak.ing fil.ms with dru.gs that don't diss.olve eas.ily unl.ess 

very specia.lized liqu.ids are used [8][9]. 

6.1. Hot Melt Extrusion (HME): A Continuous and Sustainable Platform 
Anot.her key innov.ation in ODF produ.ction is Hot Melt Extru.sion (HME), whi.ch is a single-step proc.ess 

that prod.uces no solv.ents, and is conti.nuous. This is one of the meth.ods whe.re the drug and the ingred.ients 
are fed into a twin-.screw mach.ine (ext.ruder) whe.re a combin.ation of heat and extr.eme mecha.nical mix.ing is 
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appl.ied to melt the poly.mer base and blend the compo.nents. The liq.uid mixt.ure is then for.ced out thro.ugh a 
film, whi.ch is allo.wed to cool and cut [10].  
HME is much desi.red due to the bene.fits: 
1.G.reen: It also does not requ.ire solv.ents and there.fore, it is saf.er and more environ.mental friendly. 
2.Inc.reased Qual.ity: The high mix.ing rate wit.hin the extr.uder mak.es sure that the fin.al bat.ch has high unifo.rmity 
of the cont.ent (uni.form dose) throughout. This is the qual.ity asp.ect of reliab.ility and dose preci.sion whi.ch is one 
of the most essen.tial feat.ures in the eyes of regul.atory enti.ties. 
3.Scal.ability and Cost-Effectiveness: HME can be repli.cated and sca.led to any comme.rcial produ.ction size with 
ease and mea.ns that few.er proce.ssing ste.ps are requ.ired and cos.ts decr.ease over time. 
More.over, HME is spectac.ularly effec.tive in impro.ving the drug absor.ption owi.ng to the fact that it is a pot .ent 
means of produ.cing high drug solub.ility, non-cry.stalline drug disper.sions (ASDs) essent.ially in the proc.ess. The 
high heat.ing and cool.ing rate of extru.sion is empl.oyed to keep the drug as an amorp.hous high solub.ility in the 
poly.mer struc.ture. 
 
7. Comparison of Manufacturing Methodologies. 

 
The Solv.ent Cast.ing or HME is a deci.sive strat.egic cho.ice whi.ch influ.ences the long term sustain.ability 

of the prod.uct in ter.ms of cos.ts, stabi.lity and qual.ity of the prod.uct. Alth.ough Solv.ent Cast.ing wor.ks well when 
try.ing out a fir.st time, HME is a bet .ter rou.te towa.rds lar.ge sca.le comme.rcial produ.ction sin.ce it is durable, 
solven.t-free and has high qual.ity. 
HME assi.sts in resol.ving a num.ber of regul.atory iss.ues simulta.neously. Gett.ing rid of solv.ents, it does not rai.se 
the ques.tion of resi.dual solv.ents. It off.ers impr.oved dose consis.tency ther.eby mak.ing it conf.orm to accu.rate 
dos.ing nee.ds. This is an effic.ient proc.ess that is also cohe.rent with curr.ent Quality-.by-Design (QbD) princ.iples. 
The.re is a trad.e-off in stabi.lity tho.ugh, whi.ch is min.or. Alth.ough Solv.ent cast.ing is capa.ble of crea.ting fil.ms with 
supe.rior init.ial feel and plasti.cizer spr.ead, it can be suscep.tible to the drug re-fo.rming into a less solu.ble 
crysta.lline form when in a high humi.dity condi.tion than HME fil.ms. This impl.ies that the HME proc.ess, tho.ugh 
poss.ibly produ.cing a mil.dly less smo.oth film, cou.ld end up with a chemi.cally stro.nger end prod.uct throu.ghout 
its she.lf life. The cumulative eff.ect on the effic.iency and cost characte.ristics of ODFs, whi.ch are mos.tly prope.lled 
by scal.able opera.tions, such as HME, and the prosp.ects of a redu.ced dose of dru.gs, under.lines the 
competit.iveness of the techn.ology to existing oral pil.ls [11]. 

 
Tab.le 3: Compar.ative Anal.ysis of ODF Manufac.turing Techno.logies 

Feature Solvent Casting Hot Melt Extrusion 
(HME) 

Implication for 
Industry 

Solv.ent Requir.ement Nee.ds solv.ents (usu.ally 

wat.er) 

No solv.ents nee.ded HME is saf .er for the 

environment and has 

low.er post-pr.oduction 

cos.ts. 

Scal.e-Up Feasib.ility Diffi.cult, comp.lex dry.ing 

step 

Easy to sca.le up, 

conti.nuous process 

HME is the best 

met.hod for mak.ing 

lar.ge comme.rcial 

quant.ities. 

Cont.ent Unifo.rmity Depe.nds on how 

eve.nly the mix is dri.ed 

and the solu.tion is 

made 

Bet.ter due to inte.nse 

mix.ing in the mach.ine 

HME prov.ides more 

accu.rate dos.ing, 

incre.asing regul.atory 

tru.st. 

Ther.mal Sensit.ivity Good for dru.gs that are 

sensi.tive to heat 

May be limi.ted by the 

high heat of the 
mach.ine 

Whet.her the drug can 

han.dle heat deter.mines 
the met.hod used. 

Film Structur.e/Texture Smoo.ther, more even 

plasticizer distribution 

Wor.ks well, but may 

have sli.ght differences 
in flow 

Affe.cts how the prod.uct 

fee.ls and is hand.led [11].  
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8. Quality Assurance, Critical Quality Attributes (CQAs), and 

Regulatory Landscape 

Keep.ing the prod.uct qual.ity high requ.ires strict cont.rol over the most impor.tant ste.ps in the proc.ess 

(Cri.tical Proc.ess Param.eters or CPPs), whi.ch dire.ctly imp.act the most impor.tant feat.ures of the fini.shed 

prod.uct (Cri.tical Quality Attri.butes or CQAs) [12]. For ODFs, the.se CQAs foc.us on mak.ing sure the film is 

str.ong eno.ugh for ship.ping and hand.ling, and that it disso.lves quic.kly eno.ugh to work effect.ively [13].  

8.1. Evaluation of Critical Physicochemical Properties 

The main tes.ts for ODF perfor.mance rel.ate to spe.ed and durab.ility: 

 Disintegration Time and Dissolution: The speed at whi.ch the film bre.aks down and disso.lves in sal.iva 

is the most impor.tant fac.tor. Whi.le guidelines recom.mend a qui.ck break.down (of .ten less than 30 

seco.nds) , the subsequent dissol.ution must also be fast to make the drug avail.able for absor.ption in the 

mou.th. Spec.ial lab equip.ment is used to meas.ure the.se tim.es accur.ately. 

 Mechanical Strength (Folding Endurance): ODFs are natur.ally frag.ile beca.use they are so thin. 

Fold.ing endurance meas.ures how many times a film can be fol.ded back on its.elf with.out brea.king, 

whi.ch dire.ctly sho.ws its physical stre.ngth. This test is essen.tial for ensu.ring the str.ip surv.ives 

packa.ging, ship.ping, and bei.ng hand.led by the pati.ent. A well-d.esigned form.ula can achi.eve high 

fold.ing endur.ance (e.g., 481 tim.es) alo.ng with qui.ck break.down (e.g., 42.6 seco.nds). 

 Content Uniformity (Consistent Dose): Ensuring that eve.ry str.ip cont.ains the same, corr.ect dose of 

the drug is vit.al, espec.ially for low-.dose, high-p.otency medic.ines. Manufac.turing meth.ods like HME, 

whi.ch off.er inte.nse mix.ing, are preferred for achie.ving excel.lent dose consis.tency. 

 

A maj.or chall.enge in mak.ing ODFs is the conf.lict betw.een stre.ngth and spe.ed. A film made to be very 

str.ong (high folding endur.ance), oft.en by usi.ng more poly.mer or plasti.cizer, mig.ht bec.ome too sti.ff, whi.ch 

sto.ps it from quic.kly disso.lving. Conve.rsely, mak.ing a str.ip diss.olve extre.mely fast can make it too brit.tle to 

han.dle eas.ily. Therefore, the best develo.pment requ.ires find.ing a perfect bala.nce that ensu.res high fold.ing 

endur.ance (dura.bility) and qui.ck disinte.gration (perfo.rmance) [14]. 

 

8.2. Stability and Packaging Requirements 

The fact that the neces.sary film-f.orming poly.mers (like HPMC, PVA, and PEO) naturally abs.orb 

mois.ture mak .es sensit.ivity to mois.ture the bigg.est prob.lem for long.-term stor.age. Mois.ture gett.ing into the 

pack.age can lead to the drug brea.king down, the film disso.lving ear.ly, or the drug returning to its non-

s.oluble crysta.lline sta.te. 

 

Conseq.uently, ODFs requ.ire very specia.lized, prote.ctive packaging. Alum.inum foil is the most 

com.mon and ide.al prim.ary packa.ging beca.use it prov.ides a str.ong barr.ier agai.nst lig.ht, heat, and mois.ture. 

Achie.ving long-term stor.age is compli.cated and requ.ires stor.ing the pack.aged fil.ms in secon.dary 

conta.iners to keep them compl.etely airt.ight. 

 

Giv.en this extr.eme mois.ture sensit.ivity, the packa.ging proc.ess its.elf beco.mes a Crit.ical Proc.ess 

Param.eter (CPP). Any mist.ake in contro.lling the humi.dity dur.ing the packa.ging line opera.tion or any fail.ure 

in the fin.al seal integ.rity can ruin the ent.ire bat.ch. There.fore, str.ong qual.ity cont.rol rul.es must not only cov.er 

the chem.ical form.ula but also the str.ict cont.rol over the packa.ging enviro.nment and mate.rial integ.rity. 

8.3.Regulatory Framework for Orodispersible Dosage Forms 

Regul.atory bod.ies world.wide recog.nize ODFs as a specia.lized dose form. The Wor.ld Hea.lth 

Organi.zation (WHO) and Euro.pean Medic.ines Age.ncy (EMA) def .ine the.se for.ms as ones pla.ced on the 

Journal Of Technology || Issn No:1012-3407 || Vol 16 Issue 1

PAGE NO: 84



ton.gue whe.re they quic.kly bre.ak down into sma.ll pie.ces or diss.olve in sal.iva to be swall.owed. FDA guidance 

focu.ses gener.ally on Ora.lly Disinte.grating Tabl.ets (ODTs), sett.ing the expect.ation for conven.ience, rap.id 

break.down, and help.ing pati.ents with swall.owing diffic.ulties. For all immediat.e-release pil.ls desi.gned to 

ent.er the bloods.tream, Bioequi.valence (BE), mean.ing the drug wor.ks the same way as the orig.inal drug, 

must be pro.ven. ODFs are subj.ect to str.ict BE assess.ments alig.ned with interna.tional rul.es, such as the 

ICH M13A Guide.line. This usua.lly requires spec.ific stud.ies to pro.ve they are therapeutically equ.al to the 

orig.inal prod.uct [14]. 

Strateg.ically, ODFs give manufac.turers a way to ext.end the.ir leg.al protection (intel.lectual prop.erty). By 
rema.king an establ.ished drug, like silde.nafil, into a prefe.rred ODF, oft.en usi.ng adva.nced techn.iques like HME 
or new poly.mer mix.es, compa.nies can get new pate.nts for the spec.ific form.ula, the manufac.turing met.hod, and 
the resulting bet.ter drug perfor.mance. This appr.oach is a powe.rful tool for mana.ging a prod.uct's life cyc.le and 
stay.ing compet.itive in the mar.ket [15]. 

 

Tab.le 4: Crit.ical Qual.ity Attri.butes (CQAs) and Perfor.mance Metr.ics for ODFs 

 

Critical Quality 
Attribute 

Required Test Standard/Target 
Metric 

Primary Rationale 

Disinte.gration Time Test in the lab (or 

simul.ated sal.iva test) 

Must bre.ak down 

quic.kly 

(Recom.mended: less 

than 30 seco.nds) 

Ensures the drug sta.rts 

working fast and mee.ts 

regul.atory stand.ards. 

Mecha.nical Strength Fold.ing Endur.ance Test Must tole.rate bei.ng 

fol.ded many tim.es 

(e.g., more than 100 

fol.ds) 

Prev.ents the film from 

brea.king dur.ing 

packa.ging, shipping, 

and when the pati.ent 

uses it. 

Cont.ent Uniformity Chem.ical test (HPLC 

Ass.ay) of many str.ips 

Very lit.tle difference in 

dose betw.een str.ips 

(e.g., USP 
requir.ements) 

Guara.ntees accurate 

dos.ing, whi.ch is cruc.ial 

for low-.dose, powe.rful 
dru.gs. 

Mois.ture 

Content/.Stability 

Tes.ts for wat.er cont.ent 

and long.-term stor.age 

Keep wat.er cont.ent 

low/ma.intain the dru.g’s 

original form 

Essen.tial for prote.cting 

the film from mois.ture 

and preve.nting the drug 

from beco.ming less 

solu.ble. 

 

9. Strategic Adoption, Market Applications, and Future Innovations 

9.1.Therapeutic Applications and Commercial Landscape 

The mar.ket posi.tion of ODFs is dri.ven by meet.ing pati.ent nee.ds.The abil.ity to take medic.ation 

with.out wat.er or chew.ing grea.tly impr.oves compl.iance, espec.ially for people who have trou.ble swall.owing, 

such as the elde.rly and chil.dren. 

 

The impr.oved drug act.ion, whi.ch resu.lts in a qui.ck sta.rt of eff.ect, mak.es ODFs inval.uable in urg.ent 

care sett.ings. This techn.ology is curre.ntly used in vari.ous medi.cal are.as. Exam.ples incl.ude dru.gs for the 

central nervous sys.tem (CNS) like silde.nafil citr.ate and tadal.afil, vita.mins and supple.ments 

(methylc.obalamin, vita.min D3), and anti-diabetic dru.gs like tenelig.liptin hydrob.romide hydrate. Furt.her work 

is focu.sed on crea.ting ODFs for maj .or pub.lic hea.lth treat.ments, inclu.ding combin.ation ther.apy str.ips for 

HIV/.AIDS and tuberculosis [17]. 
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Usi.ng ODF techn.ology is a key stra.tegy for mana.ging the life cyc.le of exis.ting dru.gs. By succes.sfully 

rema.king an establ.ished drug, such as silde.nafil, into an ODF that pati.ents pre.fer, compa.nies can set the.ir 

prod.uct apa.rt, sec.ure new pate.nts bas.ed on the new deli.very met.hod, and stay compet.itive long aft.er the 

orig.inal drug pat.ent expi.res [18]. 

 

9.2. Pharmaceutical apllications 

 
Orodispersible Films (ODFs) have diverse and expanding applications in pharmaceuticals, primarily 

for rapid, convenient, and patient-friendly drug delivery. 

 

1) Patient-Centric Drug Delivery: ODFs are designed to dissolve quickly in the mouth without water, 

making them ideal for populations with swallowing difficulties, such as children, the elderly, and 

patients with dysphagia or neurological disorders. This enhances compliance and convenience 

compared to traditional tablets or capsules. 

 

2) Local and Systemic Drug Delivery: ODFs can deliver drugs for both local (oral cavity) and systemic 

(through mucosal absorption) effects. They are used for rapid onset of action in conditions like 

migraines, asthma attacks, angina, and intraoral diseases, as well as for chronic therapies. 

 

3) Broad Range of Therapeutic Areas 

ODFs have been formulated for: 

 Analgesics, antiemetics, antihistamines, antihypertensives, sedatives, and antipsychotics 

 Treatments for schizophrenia, Parkinson’s, Alzheimer’s, allergies, tuberculosis, erectile 

dysfunction and more. 

 Delivery of probiotics, vaccines, herbal extracts, and nutritional supplements[30]. 

 

4) Personalized and Pediatric Medicine: ODFs support individualized dosing and are suitable for 

personalized medicine, including compounding pharmacies and small-batch preparations. They are 

especially valuable for pediatric and geriatric patients, and those with dietary restrictions or allergies. 

 

5) Technological Innovations, Recent advances include: 

 3D printing and multilayer films for combining incompatible drugs. 

 Incorporation of nanoparticles for enhanced drug delivery. 

 Prolonged and controlled release formulations. 

 “Tandem films” for multi-compartment dosing[29]. 

6) Commercial and Regulatory Aspects: ODFs are available as both prescription and over-the-

counter products globally, with a growing market and ongoing innovation in formulation and 

manufacturing. 

9.3. Challenges in Dose Loading and Stability Management 

Desp.ite the.ir bene.fits, ODFs face several maj.or hurd.les that prev.ent them from bei.ng used for all 

dru.gs: 

 Dose Limitation: The need to keep the str.ip thin and small lim.its the tot.al amo.unt of drug that can be put 
in it, restri.cting ODF use to powe.rful or low-.dose compo.unds. 
 

 Environmental Stability and Cost: The moisture-absorbing nat.ure of the poly.mer mat.rix requ.ires 

expen.sive, specialized packa.ging (alu.minum foil) and str.ict environ.mental cont.rol throu.ghout the 

sup.ply cha.in, compli.cating long.-term stor.age and incre.asing material cost. 
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 Formulation Complexity: Balan.cing the many essen.tial requirements—quick 

break.down, high stre.ngth, drug stabi.lity at the mou.th’s pH, and affordability—requires a 

very care.ful and comp.lex develo.pment proc.ess [19]. 

 

9.4. Convergence with Advanced Technologies 
To give ODFs the compet.itive advan.tage in the fut.ure, the defin.ition of the.se too.ls as a mere 

compl.iance tool sho.uld be alte.red to a hig .hly accu.rate deli.very plat.form, whi.ch is poss.ible thro.ugh its 

integr.ation with sophist.icated technologies. 

 

 Nanome.dicine Integr.ation 
One of the meth.ods by whi.ch the iss.ue of dose limit.ation can be sol.ved is nanotec.hnology, 

espec.ially when it invo.lves the usage of sma.ll carr.iers such as Lip.id Nanopar.ticles (LNPs) . A larger dose 

of drug can be pac.ked ins.ide such nanoca.rriers allo.wing to achi.eve a hig.her drug payl.oad to the ODF str.ip 

with.out affec.ting the phys.ical prope.rties and rap.id dissol.ution beha.vior of the str.ip [22]. In addi.tion to add.ing 

load, nanopar.ticles can be for.med to enable a spec.ific cell or tis.sue to be loca.ted, engin.eered to bind to a 

predete.rmined tar.get of the cell or tis.sue and there.fore redu.cing side effe.cts and mak.ing the treat.ment 

more effic.ient [21].  

 

 Person.alized Medi.cine (PM) 
ODFs comb.ined with nanoca.rriers ens.ure that the plat.form fal.ls rig.ht in the nov.el area of 

person.alized medi.cine (PM). PM will foc.us on individu.alizing therapy, deliv.ering the rig.ht drug at the rig .ht 

dose to the rig .ht pati.ent according to his./her gene.tic compos.ition and molec.ular pict.ure. Nanomed.icines 

that are admini.stered thro.ugh ODFs can be tail.ored accor.ding to cert.ain pati.ent inform.ation, usi.ng the 

accu.racy of the deli.very plat.form [7]. 

 

 AI-D.riven Formul.ation 
Artificial intell.igence (AI) is rapi.dly emer.ging as an impor.tant reso.urce in the optimization of the 

develo.pment of ODF. The prog.rams bas.ed on mach.ine lear.ning can accel.erate the formul.ation proc.ess by 

estim.ating the most suit.able combin.ation of poly.mers and nanoca.rriers to prov.ide the desi.red qual.ity 

prope.rties of parti.cular dru.gs or pati.ents [27]. AI is also used to discover patient-.specific mark.ers enab.ling 

nanoca.rriers to be tail.ored to ultra-.precise treat.ment resu.lts. 

 

ODFs comb.ined with nanocarriers and comp.uter optimization is a strat .egic cha.nge. Compet.itive 

stre.ngth of ODFs will bec.ome more and more due to the.ir capab.ility to prov.ide comp.lex and pers.onal 

nanomed.icines, whi.ch are not limited to sim .ple solutions to swall.owing and are situated in the high-.value 

and preci.sion treat.ment dom.ain [28]. Additi.onally, the natu.ral defe.nse prov.ided by the addi.tion of 

nanoca.rriers may be a cruc.ial logis.tical advan.tage. Assu.ming that nanoca.rriers have the abil.ity to prot.ect 

the sensi.tive pharmace.uticals in the film, it can potent.ially addr.ess the seve.rity of mois.ture sensit.ivity of the 

tradit.ional ODFs and distri.bution can be simpl.ified, and the techn.ology can be more resis.tant to har.sh 

condi.tions in whi.ch comp.lex packa.ging and humi.dity cont.rol are not feas.ible, as in the case of glo.bal 

vacc.ine deli.very prog.rams. 

 

10. Case studies 

 
I. Case Studies Showing Pharmacokinetic Improvement with Orodispersible Film 

 

Sr.No. Drug Problem in 

Conventional 

Form 

ODF Strategy Outcome References 
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1. Risperidone Poor solubility, 

compliance issues 

Solid 

dispersion in 

HPMC 

Faster 

dissolution, 

improved 

bioavailability 

29 

2. Ondansetron First pass 

metabolism 

Buccal 

absorption via 

ODF 

Rapid onset, 

higher 

bioavailability 

30, 31 

3. Aripiprazole Low solubility Nanoparticle-

loaded ODF 

Enhanced 

solubility and 

faster release 

32, 33 

4. Sildenafil Variable 

absorption 

ODF with 

cyclodextrin 

inclusion 

Improved 

dissolution 

and 

bioavailability 

34,35 

5. Ibuprofen Poor water 

solubility 

ODF with 

surfactants 

Faster drug 

release, better 

patient 

compliance 

36 

6. Zolmitriptan Migraine therapy, 

needs fast onset 

Thin polymeric 

ODF 

Rapid 

absorption, 

bypasses GI 

metabolism 

37,38 

 

II. Case Studies Showing different formulation strategies  
 
Sr.No. Case study Drug Focus Formulation 

Strategy 

Outcome References 

1. 3D-Printed Silica 

ODFs 

Poorly 

Soluble 

Drugs 

Porous silica 

matrices via 

3D printing 

Enhanced 

dissolution & 

drug release 

40,41, 42 

2. HPMC-Based 

ODFs 

General 

drugs 

Solvent 

casting with 

HPMC + 

excipients 

Rapid 

disintegration, 

better 

solubility 

43, 44, 

45,46,60 

 

3. ARV-110 ODFs Anticancer 

PROTAC 

ODF delivery 

system 

Improved 

bioavailability 

& mucosal 

absorption 

47 
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III. Case Studies showing Solubility Improvement using different Excipients with 
Orodispersible Film 
 

Sr.No. Drugs Excipients used Mechanism 

of solubility 

improvement 

Key Findings References 

1. Granisetron 

(antiemetic) 

Hydroxypropyl 

methylcellulose 

(HPMC), 

Polyethylene glycol 

(PEG 400), Super 

disintegrants 

(Crospovidone) 

PEG acts as a 

plasticizer and 

solubilizer; 

crospovidone 

accelerates 

disintegration 

Rapid 

disintegration 

and improved 

bioavailability 

compared to 

conventional 

tablets 

48 

2. Dexamethasone 

(poorly soluble 

corticosteroid) 

3D-printed 

silica-based porous 

matrices 

Silica creates 

macroporosity, 

enhancing 

wettability and 

dissolution 

Significant 

increase in 

dissolution rate 

of 

dexamethasone 

in ODF 

compared to 

non-porous 

films 

39 

3. Metoclopramide 

(antiemetic) 

Pullulan, Mannitol, 

Sodium starch 

glycolate 

Mannitol 

improves 

palatability 

and solubility; 

pullulan 

provides fast 

disintegration 

Faster onset of 

action and 

improvedpatient 

compliance 

49 

4. Domperidone 

(antiemetic) 

Maltodextrin, 

Polyvinylpyrrolidone 

(PVP K30), Citric 

acid 

PVP acts as 

solubilizer via 

solid 

dispersion; 

citric acid 

enhances 

dissolution by 

pH modulation 

Enhanced 

solubility and 

faster drug 

release 

compared to 

plain drug films 

49 

5. Dexamethasone 

(alternative 

study) 

Eudragit polymers, 

Cyclodextrins 

Cyclodextrins 

form inclusion 

complexes 

improving 

solubility; 

Eudragit 

controls 

release 

Improved 

dissolution 

profile and 

better drug 

stability 

 

50 
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IV. Case Studies showing Pharmacodynamics Improvement with Orodispersible Film 

 
Sr.No. Drugs Excipients Pharmacodynamic 

improvement 

References 

1. Dimethyl Fumarate 

(MS) 

Chitosan -alginate 

nanoparticles 

0.6-fold higher 

bioavailability 

51 

2. Loratadine 

(Antihistamine) 

Nanoparticulate 

formulation in ODF 

1.8-fold higher Cmax, 

5.8-fold higher AUC, 

5.1-fold longer half life 

52 

3. Nebivolol 

(Antihypertensive) 

Sodium alginate, 

xanthan gum, guar 

gum 

Faster disintegration, 

higher AUC and Cmax 

vs. tablets 

53 

4. Tadalafil (BPH) Niosomal (non-ionic 

surfactant) film 

18% higher 

bioavailability, faster 

Tmax 

54 

5. Ebastine 

(antihistamine) 

Poloxamer-

188/TGPS-1000 

mixed micelles 

2.18-fold higher 

bioavailability 

55 

6. Repaglinide 

(antidiabetic) 

Hexyl alginate 

derivative 

1.8-fold higher AUC, 2-

fold higher Cmax, 

Faster Tmax 

56 

7. Febuxostat 

(Antigout) 

Self-nanoemulsifying 

system, PVP K30 

2.4-fold higher 

bioavailability 

57 

8. Ledipasvir/sofosbuvir 

(antiviral) 

HPMC E15 solid 

dispersion in ODF 

Higher dissolution and 

AUC than tablets 

58 

9. Meloxicam 

(analgesic) 

HPMC, Sodium 

alginate, 

disintegrants 

Polymer type affected 

release 

59 

 

 

 

11. Conclusion 

Orodisp.ersible Fil.ms have pro.ven to be a mat.ure and strateg .ically impor.tant Nov.el Drug Deli.very 

Sys.tem, fundame.ntally chan.ging how dru.gs are tak.en ora.lly by focu.sing on pati.ent ease and impro.ving 

drug absor.ption. 

 

1. Patient Ease and Drug Absorption: The main stre.ngth of ODFs is the.ir dual benefit: mak.ing it much 

eas.ier for pati.ents to take the.ir medi.cine by remo.ving the need for wat.er or chew.ing, and mak.ing 

more drug avail.able to the body by usi.ng mou.th absor.ption to byp.ass the liv.er's initial proce.ssing. 

This mak.es ODFs the prefe.rred deli.very sys.tem for children, the elderly, and in acu.te situa.tions, 

espec.ially for dru.gs that don't diss.olve eas.ily (BCS Cla.ss II and Cla.ss IV compo.unds). 

 

2. Manufacturing Shift: The pharmac.eutical indu.stry clea.rly fav.ors Hot Melt Extrusion (HME) over the 
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tradit.ional Solv.ent Cast.ing for comme.rcial ODF produ.ction. HME prov.ides more consi.stent dos.ing, is 

environm.entally frie.ndly, and is eas.ily scal.able, dire.ctly lead.ing to bet.ter cost effic.iency and stro.nger 

qual.ity cont.rol. 

 
 

3. Key Limitations: The main technol.ogical prob.lems are the str.ict lim.it on how much drug can be 

loa.ded due to the fil.m's size , and the extreme moisture-absorbing nat.ure of the poly.mer base, whi.ch 

requ.ires expen.sive, specia.lized packa.ging (like alum.inum foil) and str.ict proc.ess cont.rol for long.-

term stabi.lity. 

 

4. Future Direction: The fut.ure path for ODF techn.ology is tow.ard comp.lex preci.sion medi.cine. The 

strat.egic combin.ation of nanotec.hnology, usi.ng nanoca.rriers to incr.ease drug load and ena.ble 

targ.eted deli.very, alo.ng with AI-d.riven form.ula optimi.zation, prom.ises to turn ODFs into platf.orms 

capa.ble of deliv.ering hig.hly custo.mized and effec.tive treat.ments bas.ed on indiv.idual pati.ent 

nee.ds.  
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